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Final JEE-Main Exam April, 2024/09-04-2024/Morning Session

(Held On Tuesday 09t April, 2024)

FINAL JEE-MAIN EXAMINATION - APRIL, 2024

TIME:9:00 AM to 12: 00 NOON

SECTION-A
1. Let the line L intersect the lines
x-2=-y=z-L2@x+D=2(y-1=z+1
and be parallel to the line X-2 = yl_l = Z;2 .

Then which of the following points lies on L ?

1 1
(1) (—5,1,1j @) (_5,1,_1j
1 1

Ans. (2)

v

dr's of line(3, 1, 2)
M(2+A, = A, 1+ )

L,
Sol.

L,

Ll:X__Z_l_Z__l:}b
1 -1 1

L _x+1_y—1:z+1:

2' 1 1 1
2 2

dr of line MN will be

<3+x—%,—1—x—%,2+x—u> & it will be

proportional to <3, 1, 2>

n B

e A T
3 1 2

4+ =6 4+31=0
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Sol.

4 2
S A=—=&Uu=—-—
351773
.. Coordinate of M will be < E , ﬂ , —l
33 3
and equation of required line will be.
2 4 1
X—= y—— z+=
3 _ 3 _ 3 _ Kk
3 1 2

So any point on this line will be
(g+3k,£+ k,—l+2k)
3 3 3

'.'g+3k=—l = k=—1
3 3 3

.. Point lie on the line for
k=L (_1,1,_1}
3 3

The parabola y* = 4x divides the area of the circle
X’ + y* = 5 in two parts. The area of the smaller

part is equal to :

(1) §+53in1(i '5] 2) %+55in1(i gj
1 . 2 2 . 2
Z4+J5sin7t| = Z 4 \5sint =

3) 3 FVssin (ﬁj (4) 5 Hssin (\/Ej

Ans. (1)

y* = 4x

x>+ y2 =5

.. Area of shaded region as shown in the figure
will be
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A(y)/

\ C(A5, 0)
’/B( 1,-2)

AI:J‘:\/&dx+LJ§\/5—x2 dx
3T 3

_4 e +F\/5—x2 +§sinli}
¥ 2 1

3 N3
L
3 4 J5

.. Required Area =2 A

= g+5—TE—5sin‘1(ij
2

3 J5

= g+5(E—sin‘1ij

3 |2 J5

_ 2 5cost =
3

J5
:§+5sin‘1(%j

3. The solution curve, of the differential equation

Zyd—y +3= 5d—y , passing through the point
dx dx

(0, 1) is a conic, whose vertex lies on the line :

(1)2x+3y=9 2)2x+3y=-9

3)2x+3y=-6 4)2x+3y=6

Ans. (1)

Sol. (2y—5)j—z:—3

(2y—-5)dy =—3dx

2

2-%—5y:—3x+k

.

Sol.
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" Curve passes through (0, 1)
=>A=-4

*.* Curve will be

)

.. Vertex of parabola will be (Z : Ej

v 2x+3y=9

A ray of light coming from the point P (1, 2) gets
reflected from the point Q on the x-axis and then
passes through the point R (4, 3). If the point S (h,
k) is such that PQRS is a parallelogram, then hk” is

equal to :
(1) 80 (2) 90
(3) 60 4) 70
Ans. (4)
y
4
S(h,k)
S R 4’3
P(1,2). ( )
of + 7 Q X
P(1-2)
Image of P wrt x-axis will be P'(1, —2) equation of
line joining P'R will be
5)

-3=—(x-4
y-3=2(x-4)
Above line will meet x-axis at Q where

11

=0=>x=—

Y 3)

oftd

© PQRS is parallelogram so their diagonals will

bisects each other
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11 u 1457 -682 775

~“4+h + 2\ = = =25
4+1 2+3 k+0
2 2 2 2 6.  The coefficient of x” in x*(1 + x)+ x*(1 + x)”" +
= h= %& k=5 X1 +%)"+ +(1+x)*is PC, - *C,.
14 Then a possible valuetop + qis :
s hk?* ==—x5°=70 (1) 55 (2) 61
5. Let A, pu € R. If the system of equations (3) 68 (4) 83
Ans. (4
3x+5y+Az=3 ns. (4)
7x + 11y -97=2 Sol. X (1+X)" +X° (1+ X7 )+ x* (1+X)” +......
97x + 155y — 189z = x5 (1+X)4‘3
e . o
has infinitely many solutions, then p +22 is equal Coeff. of X :%Cy +% Cp +% Cy + v
to:
47 Cl7 +46 Cle
(1)25 (2)24
__ 46 47 98
(3) 27 4)22 = C30 + C30 9P oacoaoaoaog CSO
Ans. (1) =(*Cyy +* Cyp )+ Cgp +orrre BCyp " Cy,
Sol. 3x+ 3y +hz=3 = C, FCy ... BCy - C,y
Tx+ 11y -9z=2
97x + 155y — 189z =p 4 99c31 _46 C31 — 99cp _46 Cq

93x + 155y +31Az=93

Possible values of (p + q) are 62, 83, 99, 46
97x + 155y — 189z =p

+ =
B B N B =>p+q=283
4x + (310 + 189)2 =931 3y Lt
_ - 2—-tanx 1 .
1085x + 1705y — 13952 =310 I—dx:—(ocx+Ioge|BS|nx+Vcosx|)+C
1067x + 1705y — 2079z = 11 Sttanx 2
, where C is the constant of integration.
_ _ + _
18x + 684z =310~ 11y Then oc+% is equal to :
—36x + 9311 + 189)z = 9(93 — ) 3 o1
36x + 13682 =2 (310 11 p) )4 7
(279 1 +3069)z = 1457 — 31 p Ans. (3)
for infinite solutions - 5 tan X 9 COS X —SiNn X
~3069 -341 Sol. [o———dx =[5 = — —dx
== 3+tanx 3C0s X +Ssin X
219 31 2 cosx — sinx = A(3cosx + sinx) + B(cosx — 3sinx)
1457 3A+B=2
31 A-3B=-1
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= A:E,le
2 2
2C0S X —Sin X
-, [EOSXZSINX g,
3c0s X +SIn X

:§+lln|3005x+sinx|+C
2 2
:%(x+ln|3005x+sin x|)+C

= %(ax+ In|Bsin x+vcosx|)+C

a=1,p=1,y=3

oc+1=l+§ =4
1
8. A variable line L passes through the point (3, 5)
and intersects the positive coordinate axes at the
points A and B. The minimum area of the triangle
OAB, where O is the origin, is :
(1) 30 (2)25
(3)40 (4) 35
Ans. (1)

Sol. —+==1

3.5)
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Sol.

a’-9+9
a-3

Il
Nl Do Do
QD
+
w
+
N—

Let

\cos 0cos(60—0)cos(60- 6)\ <=,0€[0,2n]

@ |

Then, the sum of all 66[0, 2n], where cos 30

attains its maximum value, is :

()9 2)18 =
(3)6m 4 15n
Ans. (3)

We know that

(cos 0) (cos (60° — 0) (cos (60° +0) = %COS 30

1
<=z

l cos30
4

So equation reduces to
1
= |cos36|<=
2
1 1
= ——<c0s30<—
2 2
. 1
= maximum value of cos306 = E , here

= 36:2nnig

AL

3 9
As 0 € [0, 27] possible values are

o[z 5n.1n 1hn 250 7]

999 9 9 9 9

Whose sum is

n 5n Tn 1llm 13n 17n 54n
—+—+—+—+ + = =67
9 9 9 9 9 9 9
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10.

Sol.

11.

Let OA=24,0B=6a+5b and OC=3b,
where O is the origin. If the area of the

parallelogram with adjacent sides OA and OC is
15 sq. units, then the area (in sq. units) of the

quadrilateral OABC is equal to :

(1) 38 (2) 40

(3) 32 (4) 35

Ans. (4)
B
(63:5b)

C
(3b)
0 A (2a)

Area of parallelogram having sides
OA &0OC =|0AxOC]| =|2dx3b| =15
6[axb| =15
)
= laxbl== ... 1
[axB[=> )
Area of quadrilateral

OABC:%‘alxaz‘
:%‘A—cxo—s\ :%‘(35—2§)x(65+55)‘
:%‘IS‘BXE—IOEXB‘:M‘ExB‘

:14><§=35
2

If the domain of the function

. -1
f(x)=sin| =
( ) (2x+3
then 12a is equal to :
(1) 36 (2) 24
(3)40 (4) 32

J isR — (o, B)

Sol.

12.

Sol.

ﬁ CAREER INSTITUTE
Ans. (4)
Domain of f(X) :Sin_l( x-1 ] is
2X+3
- x-1
2X+3#0 &x #—and u <1
2 2X+3
[x -1 <|2x +3|
> y =[2x + 3|
y=x-1
x=1
For |2X+3|2|X—l|
xe(—oo,—4]u(—g,ooJ
3
2
OL=—4&B=—§:120LB=32
If the sum of series
1 1 1
+ F o +
1.(1+d) (1+d)(1+2d) (1+9d)(1+10d)

is equal to 5, then 50d is equal to :

(1)20 (2)5
(3) 15 (4) 10
Ans. (2)
! + ! F o,
1-(1+d) (1+d)(1+2d)
1 —
(1+9d)(1+10d)
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1] (1+d)-1 (1+2d)—(1—d)
EL.(M) T d)(Le2d) }

(1+10d)—(1+9d)

(1+9d)(1+10d)

1 1 1 1
=11 1- + - o
dK l+dJ (l+d 1+2dj

( 1 1 )_5
1+9d 1+10d )|

%{1_(1&0(1)}5

10d _5q
1+10d
50d =5
Let f (X) = ax® + bx? +ex + 41 be such that

f(1) = 40, £(1) =2 and f"(1) = 4.

Then a* + b”+ ¢* is equal to :

(1) 62 (2)73
3)54 (4) 51
Ans. (4)

f(x) =ax® +bx® +cx +41
f'(x) =3ax” + 2bx +¢cx
=>f®=3a+2b+c=2 ....... )

f"(n) =6ax+2b

= f'()=6a+2b=4
3a+b=2 ... 2)
(1) -©)
btc=0..... 3)
f(1) =40
atb+c+41=40
use (3)

a+41=40

by (2)

3+b=2=b=5&c=-5
2 +b*+ct=1+25+25=51

.

14.

Sol.

15.

Let a circle passing through (2, 0) have its centre at
the point (h, k). Let (x,, y.) be the point of
intersection of the lines 3x + S5y=1and 2 +c) x +

5y = 1. If h= IinZIXC and K= IirTllyC, then the
C—. C—

equation of the circle is :

(1) 25x% + 25y* — 20x + 2y — 60 =0
(2) 55+ 5y" —4x -2y —12=0

(3) 25x> + 25y — 2x + 2y — 60 =0
(4)5x* +5y" —4x +2y—12=0
Ans. (1)

(2+c)x+502(1_53XJ=1

o 1-¢f _1-3x c-1
" 2+c-3c?’ 5  5(2+c-3c?)
- (1-c)(1+c) 2
1 (1-c)(2+3c) 5
K=lim— <t __1

1 5(c-1)(3c+2) 25
Centre(i,—i),
25" 25

2 2
= (Z—EJ +(0—ij = %—Fi
5 25 \/25 625
( 2)2 ( 1)2 161
X—=| +y+—| =—
5 25) 125

= 25x° +25y* —20x +2y—60=0

The shortest distance between the line

X=3 y+7 z-1 X=5 y-9 z+2

and
il -11 5 3 -6 1
1S :
187 178
(1) —— (2) —
\/563 \/563
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) 185 @ 179 Sol. X+y=10...... (1)
J563 J563 Median=18 =M
Ans. (1) MD.< 2 X, —M|
_ 2f
AN
I /’/ ) L5 X+
G.-71D p=4i-11j+5k T T 0
X+2y=14 ... (1)
1. A
5,62 = x=6,y=4
(,9,-2) = 4x + Sy =24+ 20 = 44
Age(x;) f xi — M| fx; — M|
f 5.0 15 5 3 15
=px
Pxq 16 8 2 16
i)k 17 5 1 5
A=[4 —11 5[=19i+11j+9k B 12 0 0
3 -6 1 19 X 1 X
o - - 20 y 2 2y
$.d. = projection of ABoNnN 17.  The solution of the differential equation
AB-n| |(2i+161-3K).(101-+11j+ 9K)| (2 + y)dx — Sxy dy = 0, y(1) = 0, is
Al | J361+121+81 ‘ M -ayf=xt @ -2y =x
38+176-27 6 5
= 3) ‘xz —4y2‘ =X 4) ‘xz — 2y2‘ =x?
563
oo 187 Ans. (1)
- —\/@ Sol. (x*+y?) dx = 5xydy
2 2
16. The frequency distribution of the age of students in = d_y _Xty

a class of 40 students is given below.

Age 15 16 17 18 19 20

No.of |5 8 5 12 X y
Students

If the mean deviation about the median is 1.25,

then 4x + Sy is equal to :

(1)43 (2) 44
(3) 47 (4) 46
Ans. (2)

.

dx
Put y=Vx
:>V+xd—V:1+V2

dx 5V

xdv  1-4V?

dx 5V
:>I v ~dV = ax

1-4Vv 5x
Let1 -4V =t
= -8Vdv=dt

S5Xy

Download the new ALLEN app
& enroll for Online Programs
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dt dx
RIEORE
:>_—1In|t|:lln|x|+InC

8 5
= -5In|t|=8In|x|+InK
:>Inx8+ln‘t5‘+an=O
:>x8‘t5‘=C
=x*[1-4v?[ =C

x> —4y®

X2

— x®

5
=C

= ‘xz —4y2‘5 =Cx?

giveny(1)=0

=[f=Cc =cC=1

= ‘xz —4y2‘5 = x?

Let three vectors d = ol + 4} +2k ,

b= 5?+3]+4I2, C= xf+y]+zIA< from a triangle
such that ¢ =4 —band the area of the triangle is

o . ~p2 .
5\/6 . if a is a positive real number, then |C| is :

(1) 16 (2) 14
(3)12 4) 10
Ans. (2)

¢c=d-b

= x,y,2)=(a-5,1,-2)

= x=o0-5y=1lz=-2

=0

Gl

Areaof A=5 \/g (given)
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19.

Sol.

1
—|€1x6|=5\/€
2
i j k
o 4 2]|=10J6
x 1 =2

= [-10 - j(~20 - 2¢) + k(o - 4x)| =10v6
= 20+ 20— 10)* + (o — 4o, + 20)* = 500

= (40— 10)* + (20 — 3)> = 500

= 250’ — 800 — 1200 = 0

= a(250 — 200) =0

= o = 8 (given a is +ve number)
=>x=a-5=3

[ =x>+y*+2°

=9+1+4

=14

Let a, B be the roots of the equation
x?+242x-1=0. The

quadratic  equation,

1
whose roots are o' + B* and —(a® +B° ,1s:
p'and (o +5°)

(1) x> = 190x + 9466 = 0
(2) x* = 195x + 9466 = 0
(3) x* = 195x + 9506 = 0
(4) x> — 180x + 9506 =0
Ans. (3)

X +2v2x-1=0

atfp= —2\/5

af =-1

of + Bt = (o + B2’ — 2B
= ((a+B)* —2aB)* - 2(aB)’
=(8+2)" = 2(-1)’
=100-2=98

(1,6 + B6 — ((13 + BS)Z —2(13[33

= (0 +B) (oo + B)* —3aB)’ — 2(ap)’
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20.

Sol.

21.

=228 +3) +2
—(8) (121)+2 =970

1 6 6
— (0 +B%) =97
10 (o’ +B7)

x> — (98 +97)x + (98) (97) =0
= x>~ 195x + 9506 =0

Let f(x)=x*+9, g(x)=

and

a = fog(10), b = gof(3). If e and 1 denote the

eccentricity and the length of the latus rectum of

2 2

the ellipse — + yF =1, then 8¢” + I is equal to.
a

(D) 16
(3)6
Ans. (2)

)8
4) 12

fx)=x"+9 gx)= %

10
a=1f(g(10))=f (ﬂ)
= f(10) = 109
b=g(f(3)=g(O+9)
18

=e(189)= =2

X
109
s 2 107

e =

2
+y—:1
2

109 109

2@ _ 4

J109 109
8(107) , 16

8e® + (% = —_—
109 109

SECTION-B
Let a, b and ¢ denote the outcome of three

independent rolls of a fair tetrahedral die, whose

Download the new ALLEN app
& enroll for Online Programs

Sol.

four faces are marked 1, 2, 3, 4. If the probability
2 .. m

that ax” + bx + ¢ = 0 has all real roots is —,
n

gcd(m, n) = 1, then m + n is equal to
Ans. (19)
a,b,ce {l,2,3,4}

Tetrahedral dice

ax’+bx+c=0

has all real roots

=D2>0

= b*-4ac>0

Letb=1= 1-4ac >0 (Not feasible)
b=2=4-4ac>0

l1>ac = a=1,c=1,

b=3 = 9-4ac>0
gZaC
4

=a=1,c=1
=a=1,c=2
=a=2,c=1
b=4=16—-4ac>0
4>ac
=a=1,c=1
=a=1l,c=2 = a=2,c=
=a=1,c=3 =a=3,c=1
=a=1,c=4 =a=4,c=1

=a=2,c=2

Probability = ——— =
T4

m+n=19
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The sum of the square of the modulus of the

elements in the set
{z:a+ib:a,beZ,zeC,|z—1|£1,|z—5|£|z—5i|}
is

Ans. (9)

lz-1<1

= |(x-1)+iy|<1

= (x—1)2+y2 <1

= (x=1)" +y? <1 .. (1)
Also |z -5|<|z-5i|

(x—5)2+y2 §x2+(y—5)2

-10x <10y
= X2Y e )
Solving (1) and (2)

= (x—1)2+x2 =1
= 2x*-2x=0
= x(x-1)=0

= Xx=0o0rx=1

y=0o0ry=1
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23.

Sol.

Points (0, 0), (1, 0), (2, 0), (1, 1), (1,-1)
to find

|Zl|2 +|22|2 +|23|2 +|Z4|2 +|25|2

=0+1+4+1+1+1+1=9

Let the set of all positive values of A, for which the

point of local minimum of the function

Z4X+2

(1 +x (A=x) satisfies —— = <0, be (1, ).
X“ +5X

+6
Then o + B* is equal to
Ans. (39)
X% +X+2
x* +5X+6

1

2 ke 2)(x+3)

X € (=3,-2) ... (1)

f(x) :1+x(7y2 —xz)
Finding local minima

f'(x) :(k2 —x2)+(—2x).x
Put f(x) = 0

= A?=3x>

= X=x=

Local min Local max

We want local min
- x="k
J3
from (1)
Xe (—3, —2)
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24.

Sol.

—A

_3<ﬁ<_2

3W3>1>24/3

a=2y3,8=33

o’ +p°=12+27=39

Let

lim n 2n N n 8n

== Jnt 41 (2+1)Jn4+1 Jn*+16  (n?+4)yn’

+erren + n - 2n-n” } be T
n*+n* (n’+n’)yn+n* k'

using only the principal values of the inverse
trigonometric functions. Then k* is equal to

Ans. (32)

2nr?

il n4n+r4‘(n2+r2)m
Ll
) () L)

-

M

Il
JUN

r

:>j. dx 2x2dx
5 V14 x* 1+ xz)\/1+ x*
1

= dx
2[ 1+x2 \/l+x

Download the new ALLEN app
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+16

25.

Sol.

2
dt
=[5
—_[ tdt
t? -2
take t* — 2 = o/
tdt=o da

A ado

1
tan 0

T
NS
So K=42
?=32
The remainder when 428** is divided by 21 is

Ans. (1)
(428)" = (420 + 8)***
= (21 x 20 + 8)***
=2Im +8**

Now 8% = (8%)'°"?

= (64)'"""*

= (63 +1)'""

=21 x3+1)!"
=2In+1

= Remainderis 1.
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Lef £:(0, ) > R be a function given by

tan8x

(gjtann’ O<X<E
2

7
f(x)= -8, ==
(x) a X=2
b
(1+|cotx|)5‘tanx‘, g< X<

T
Where a, b € Z. If f is continuous at X = E, then

a’ + b’ is equal to

Ans. (81)
LHL atx = ~
2

ensx .
Iim(ﬁjtanh _ (gj 1
x—% 7 7

RHL at x = —
2

b
lim (1+ |COt Xl)g\tanx\

X—=
2

: b
|lﬁ){\cotx\g\tanx\ b
= ex_k2
=1=a-8=¢
=a=9,b=0
=a’+b =38l
Let A be a non-singular matrix of order 3. If

det(3adj(2adj((detA)A))) 3.2 and det

(3adj(2A)) = 2™- 3", then |3m+2n| is equal to

Ans. (14)

13 adj(2adj (|A|A))| = [3adj (2A[* adj(A)|
=[3.2%|A" adj(adj (A)| =237 |A]"? |A[*
_ 26 33 |A|l6 — 2—10 3—13

= |A|16:27|6 3716 = |A|:271 371

.

28.

Sol.
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Now |3adj (2A)| =3.2* adj(A))|

=203} AP =2"3"

=203°27232=2"3"

—2"3"=2"3

=>m=-4n=-1

=[3m+2n|=]-12-2|=14

Let the centre of a circle, passing through the point
(0, 0), (1, 0) and touching the circle x* + y* =9, be
(h, k). Then for all possible values of the
coordinates of the centre (h, k), 4(h> + k%) is equal
to

Ans. (9)

|-

> X

(1,0) 3,0)

0, (0,0)

(x-h’+(y-k?=h*+k
x> +y —2hx —2ky =0

** passes through (1, 0)
=1+0-2h=0
=h=172
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29.

Sol.

Lo
4 4

K=2

k==+ «/E

.. Possible coordinate of

(283

4’ + kY =4 (1+2j =4 (% =9
4 4

If a function f satisfies f(m + n) = f(m) + f(n) for

all m, n € N and f(1) =1, then the largest natural
2022

number A such that Zf(?erk)S(ZOZZ)2 is

k=1
equal to

Ans. (1010)

f (m + n) = f(m) + f(n)

= f(x) =kx

=f()=1

=k=1

f(x)=x

Now

2022

> (h+k) < (2022

k=1

2022

=S (n+k) < (2022)?

k=1

= 2022A +

2022>2< 2023 _ 30

.

30.

Sol.

= kSZOZZ—%

= A<1010.5
.. largest natural no. A is 1010.

LetA={2,3,6,7} and B={4,5,6,8}. Let Rbe a
relation defined on A x B by (a;, by) R (a,, by) is
and only if a; + a, = b; + b,. Then the number of
elements in R is

Ans. (25)

A=1{2,3,6,7}

B=1{2,5,6,8}

(a;, b)) R (ay, by)

a;t+a,=b;+b

1.2, R(6,4) 2.(2,4)R(7,5)
3.(25R(7,4) 4.3,4)R(6,5)
5.3,5R(6,4) 6.(3,5R(7,5)
7.3.6)R(7,4) 8.(3,4)R(7,6)
9.(6,5) R (7,8) 10.(6,8)R(7,5)
11.(7.8) R (7,6) 12.(6,8) R (6, 4)

13. (6,6) R (6, 6) -

Total 24 +1 =25
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